CHUONG 2:
MO HINH HOI QUY BOI

GV: Truong Bich Phuwong
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1. M6 hinh héi quy 3 bién
1.1. Ham hoi quy tong thé (PRF)
Yi =P+ o Xy + [ X5 +U,
Trong do
*Y 14 bién phu thudc
*X,,X3 la cac bién doc lap

X, X4 la gia tri thwe té clia X,, X
U. la cac sai sO ngau nhién
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1.2. CAc gia thiét ciia m6 hinh

> Gid tri trung binh cua dai lugng ngau nhién
U. bang 0

> Phuong sai ctia U; khong thay doi

» Khong c6 su twong quan giira cac U,

> Khong co su twong quan (cong tuyén) giita
X, va X,

» Khong c0 su twrong quan gitra cac U; va
KoK
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1.3. U6c lwong cac tham so

Chung ta su dung phucng phap binh phucng nho
nhat OLS

PRE 1Y, = [, + f, X5 + f3 X5 +U,
Ham hoi quy mau tu’dng (’ng sé la :
SRF 1Y, = f, + /3, X 5 + B X5+

ay: Y, = /31"‘/82)(2."'/83
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7 :Yi _Yi :Yi _,Bl _IBZXZi _,B3X3i

Theo phucng phap OLS thi cac tham so
[ s, s dugc chon sao cho

Zei2 — Z(Yi _Bl _BZXZi _183X3i )2 — min

Nhu vay , cong thic tinh cua cac tham so nhu' sau :


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Ky hiéu: y, =Y. =Y

_I
| X
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NguGi ta chirng minh dugdc
2% =2 X5 =n(X; )
2% _szu_”( X, )
2yi =2 -nlr)

D XXy = Xy Xy —nX, X,
D Yk =Y Y X, —nYX,

Z YiXsi = ZYi X4 —NYX,
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Vi du
Bang dudi day cho cac soO lieu vé doanh s6 ban
(Y), chi phi chao hang (X,) va chi phi quang cao
(X5) cua mot cong ty
Hay udc lugng ham hoi quy tuyén tinh cia doanh
sO ban theo chi phi chao hang va chi phi quang
cao
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cccccccccccccccc

Doanh s ban Y, (trd) | Chi phi chao hang X,

100
106
60
160
70
170
140
120
116
120
140
150

Chi phi quang cao X,

180
248
190
240
150
260
250
160
170
230
220

N R510)
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TU s6 liéu trén, ta tinh dudc cac tdng nhu sau :
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4
A

1.4. Hé so xac dinh ciia mo hinh
TSS =
ESS =
RSS =

R2 =
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1.4. Hé so0 xac dinh cua mo hinh

Poi vai mé hinh héi quy bdi, nguwdi ta tinh
R2 c6 hiéu chinh nhw sau :

k 1a s6 tham sb trong mé hinh

Khi k>1 thi:
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1.4. Hé s6 xac dinh cia mo hinh

Vi du : Tinh hé so0 xac dinh cia md hinh hoi quy
theo soO li€u cua vi du trudc
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1.4. Hé so0 xac dinh cua mo hinh
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1.5. Phwong sai cia hé s6 hoi quy

Phudng sai cua cac tham s6 hoi quy dugc tinh
theo céac c()ng thu'c sau:

e &2 X5 ) Xg+ X3 ) Xg —2X,X Z‘lex3I

A _n ZXZ.ZXm (Z XZ'X3')
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1.5. Phwong sai cia hé s6 hoi quy

_ &2 Z X§i

6

2
& _szziZX?fi _(Z Xi X3 )2 B
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1.5. Phwong sai cia hé s6 hoi quy

2 2%

S DS FER I I

se(f;) = (723
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1.6. Khoang tin ciy cia cac hé so hoi quy

Khoang tin cay cua /3, VGi do tin cay la 1-a

[ A )
/61 _ta X Se(ﬂl); ,81 _I_ta X Se(ﬁl)
\ 2 2 J

Khoang tin cay cua £,

[/&2 -1, % Se(Bz);Bz +1, X Se(/éz)j
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1.6. Khoang tin ciy ciia cac hé sé hoi quy

Khoang tin cay cua [

(Bg —t, xse(f3); B +1, x Se(,ég)j

Luu y khi tra bang T-Student, trong truGng
hdp ham hoi quy 3 bién thi bac tu do la (n-3)
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N\

1.6. Khoang tin ciy ciia cac hé so hoi quy

Vi du : Tinh khoang tin cay cua B, va 3; mo hinh
hoi quy theo s0 lieu cua vi du trudc vdi do tin
cay 95%
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1.4
A

1.6. Khoang tin ciy cia cac hé so hoi quy
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1.7. Kiém dinh gia thiét

Kiém dinh gia thiét vé B, B, B,

_lo:Bi: BO

_ll:Bi;é Bo

Budce 1 : Lap khoang tin cay

Budc 2 : Néu B, thudc khoang tin cay

thi chap nhan H,. Néu B, khong thudc khoang tin
cay thi bac bo H,

Vidu : (theo s0 ligu trwdc), yéu cau kiém dinh
cac gia thiét 3, , B; V&i do tin cay 95%
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1.7. Kiém dinh gia thiét

Ki€ém dinh gia thiét vé R?
H,:R?=0
H,:R*# 0

Buwdc 1 tinh

Budc 2 : Tra bang tim F(2,n-3), mc y nghia la a

Budc 3: Néu F>F(2,n-3) , bac bo H,
Néu F<F(2,n-3) , chap nhan H,
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1.7. Kiém dinh gia thiét

Kiém dinh gia thiét vé R2

Vi du: Yéu cau kiém dinh gia thiét
H,:R*=0
H:R%# 0

D6 tin cay 13 95%
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2. Mt s6 dang ham

2.1. Ham san xuat Cobb-Douglas

Ham san xudt Cobb-Douglas dudc biéu dién nhu sau:
_ Pay P3 aYi
Yi _ﬂlx2i XSi €
Trongds: Yi :sanlugng cua doanh nghiep
X5 : lugng von
X5 : lugng lao dong
U, : sai sO ngau nhién

Ham san xuit Cobb-Douglas cé thé dua dugc vé dang
tuyén tinh bang cach lay logarit hai vé
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2. Mt s6 dang ham

2.1. Ham san xuat Cobb-Douglas
InY. =In g, + 6, In X,. + £, In X, +U.
pit Y, =InY,

,8; :Inﬂl
X; :InXZi
X, =In X,

Dang tuyén tinh sé la :

Yi* :,81* "‘ﬁzx; +,33X; +U,
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2.2. Ham héi quy da thirc bac 2
Y, = B+ B X + B X7 +U,

Mac du chi cé mot bién doc lap X; nhung no
xuat hién vai cac luy thua khac nhau khién cho
moO hinh trd thanh hoi quy ba bién
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3. HOI QUY TUYEN TINH K BIEN
3.1. Ham hoi quy tong thé (PRF)

Yi =D+ 0, X+ P Xg ++ X +U

Trong doé o i
Y la bién phu thudc

e
] ] ’

U. & cac sai s6 ngau nhién
B, :Hé s tw do

B, B s,..., B, 1la cac h¢ s6 hol quy rieng
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3.1. Ham hoi quy tong thé (PRF)

Ky hiéu
/Yl\ /;81\ /Ul\
Y, P U,

Yo Ny U,
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3.1. Ham hoi quy tong thé (PRF)

Va

X
|

1 X,
1 X,

XBl
X32

Xkl\
><k2
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3.1. Ham hoi quy tong thé (PRF)

Khi d6 , hé thdng cac quan sat c6 thé dwoc
viét lai dwéi dang :

Y=X.+U
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3.2. Cé4c gia thiét ciia mo hinh héi quy Kk bién

Gia thiét 1 : Cac bién doc lap X, X,...,X, da cho
va khéng ngau nhién

Gia thiét 2 : Cac sai s6 ngau nhién U, c6 gia tri
trung binh bang 0 va co phwong sai khong doi
Gid thiét 3: Khéng c6 sw twong quan gilra cac sal
sO U,

Gia thiét 4 : Khéng c6 hién twong cong tuyén gitra
cac bién doc lap X,, X;,..., X,

Gia thiét 5 : Khéng c6 twong quan gitra cac bién
doc lap X,,Xs,...,X, vOi cac sai sO hgau nhién U
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3.2. Cé4c gia thiét ciia mo hinh héi quy Kk bién
Ham hodi quy mau :
SRF: Y 181+182 2i "‘:ngsu T "',Bk i T8
hoqc: Y ,Bl "'182 2i "‘ﬁsx& T "‘:Bk (i

Hay : (Viét dwdi dang ma tran )

Y=X/[+¢e
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3.3. U'éc lwong cac tham so

Vol

>

/el\

2.

\En /
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3.3. U'éc lwong cac tham so
SRF: Y, :Bl +B2x2i +,6A)3X3i +"'+kaki 6
h°é°:YAi :,gl +Bzxzi +133X3i +"'+Iékxki
Khi do

€ = (Yi _YAI)

:Yi _,81 _IBZXZi _,83X3i _"'_ﬂkxki
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3.3. U'éc lwong cac tham so
Theo phucong phap OLS thi cac tham so

/81’ /62 / /83, -y ,Bk dugc chon sao cho

Se =3 (v V) 2

= Z(Yi _181_,82X2i —B3X3i —...—ﬁkxki)
— Min
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Takyhisu XT YT BT el lacacmatran
chuyén vi cia X,Y,,B,e

Tre la

YT =(Y,Y,,....,Y,)
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3.3. U'éc lwong cac tham so

(1 1 1

D
|
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Khi do :

A\

B=(XTX)XTY

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Trong do (X'X) la ma tran c6 dang

o ZX?i ZXSi

ZXZi ZXZZi szixsi ZXZiin
X XXy 2 XXy

2 X

2X
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3.3. U'éc lwong cac tham so

Vi du minh hoa

Bang duGi day cho cac sO liéu vé lugng hang
ban dudc cua mot loai hang hoéa(Y), thu nhap
clUa ngudi tiéu dung (X,) va gia ban cua loai
hang nay (X;)

Tim ham hoi quy tuyén tinh

Yi =0+ 0, X, + 03Xy,
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Y, (tan/thang) X, (triéu

dong/nam)
20 8 2
18 V4 3
19 8 4
18 3 4
17 6 5
17 6 5
16 5 6
15 5 V4
13 4 8
12 3 3

cccccccccccccccccccc
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Giai TU s6 liéu trén, ta tinh dudc cac tong nhu sau:
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3.4. Hé s0 xac dinh ciia m6 hinh

TSS=Y'Y —n(Y)’
ESS = BT XTY —n(Y)?
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3.5. Khodang tin cay va kiém dinh gia thiét

Goi c; la phan tlr nam & dong j cot j clia ma
tran (XTX)1

2 2 ~2

Khi do : . = LR .
i do G,Bj O .CJJ O .CJJ
se(f;)=,/o;
J B;
Vol O° = RSS (k 1a s6 tham s6)

n—Kk
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3.5. Khodang tin cay va kiém dinh gia thiét

Khoang tin cay cua f3; la
(/Bj _tgse(ﬁj);ﬁj +tgse(ﬁj ))
2 2
Hoac tinh gia tri t&i han cua B; la

t:ﬂj_lgi Bac tw do 1a (n-k)

se(f,)
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3.5. Khodang tin cay va kiém dinh gia thiét

Kiém dinh gia thiét vé R2 H_:R2=0
H,:R%# 0

R2(n—k)

(k-1)(1-R?)

V&i do tin cay 1-a

Budoc 1: tinh F=

Budc 2 : Tra bang tim F(k-1,n-k), mac y nghia la

a
Buéc 3: Néu F>F(k-1,n-k) , bac bé H, Néu F<F(k-1,n-k) ,

chap nhan H,
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3.6. Van dé du bao

Cho X =

Yéu cau dy bao gia tri Yyctua Y
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3.6. Van dé du bao

Duv bao diém :

p »vO0  nwvoO n v 0
:ﬂo "'ﬂzxz "'ﬂsxs "'"-"':kak
Dy bao khoang :

(Y —tgse(Y) ,8 +t se(Y )
la

Bac tw do la (n-k)
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3.6. Van dé du bao
o; =0 Xo (XTX) X7

se(Y ) = \/_
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Vi du (s6 liéu truwdrc)

Vi du : Tinh khoang tin cay cua B, theo so
liéu cua vi du trudc vdi do tin cay 95%
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Vi du (s6 liéu truwdrc)

yéu cau kiém dinh cac gia thiét
H,:B,=0
H,:B,#7 0

VGi do tin cay 95%


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Vi du (s6 liéu truwdrc)

Yéu ciu kiém dinh cac gia thiét
H,:R?=0
H,:R%# 0

VGi do tin cay 95%
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Vi du (s6 liéu truwdrc)

Yéu cau du bao gia tri cua Y khi X,=9
va X,=9 vai do tin cay 95%
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Y: Doanh thu, X, Chi phi quang cdo, X,;=Luong nhan
vién

126 17 11 160 23 15

148 23 14 127 15 11

105 18 9 138 16 12

162 22 16 143 21 14

101 14 9 158 22 15

175 24 17 137 13 13
1. Vi€t phuong trinh hoi quy

2. Tim R? va R? hiéu chinh

3. Tim khodng tin c4y cia cdc hé so hoi quy

4. Ki€m dinh gia thi€t H, B, = 0, Hy B, = 0 v6i 0=5%

5. Du bdo doanh thu cty n€u luong 10tr, quang cdo 100tr

ongThanCong.com ps://fb.com/tailieudientucntt
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